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Adolescent alcohol consumption is linked to an array of problems, including road accidents, injuries, risky sexual behaviour, antisocial behaviour, academic failure poor mental health and impacts on brain development (NHMRC, 2009) . Given evidence of these problems, guidelines in Australia recommend that young people should not drink alcohol before the age of 18 years, which is also the legal age for purchasing alcohol in Australia.
Social marketing campaigns have been used effectively to promote reductions in unhealthy behaviours such as alcohol consumption (McVey and Stapleton, 2000) . Brief communications, grounded in behaviour theory (Gollwitzer and Brandstätter, 1997) are often featured in health education materials. Parents also play a major role in ensuring children avoid alcohol during the adolescent years (Chan et al., 2015; Kelly et al., 2016) . Alcohol sales enforcement programs, such as underage sales monitoring (using secret shoppers) and feedback, have also been to reduce sales of alcohol to minors (Flewelling et al., 2013; Moore et al., 2012) .
Australia, 2009, adolescent consumption peaked, when 82% of adolescents (12-17 years) reported consuming at least a full serve of alcohol in their lifetime. The current national data (2014) indicates that this has declined to 68% (White and Williams, 2016) .
These data also indicate that 25% reported consuming alcohol in the last month.
Approximately 40%,cents report being supplied alcohol by a parent (AIHW, 2014) . The present study used a clustered randomised control trial to evaluate a multicomponent community-wide alcohol intervention, designed to reduce adolescent alcohol consumption with year 8 adolescents (approximately 12 years of age).
Based on a related USA trial, (see Rowland et al., 2013) , the primary hypothesis was intervention communities would have 15% lower proportion of adolescents recently consumed alcohol, compared to controls. Secondary hypotheses was adolescents in intervention communities would show that 15% fewer would report consuming alcohol in the last year, and being supplied alcohol by their parents, compared with controls. It was also hypothesised that there would significantly more participants in the control group intending to consume alcohol before the age of 18, compared to controls
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Methods

Trial registration protocol
The trial was registered with the Australian New Zealand Clinical Trial Registry:
ACTRN12612000384853. A protocol for the trial has been published (see Rowland et al., 2013) .
Design
The intervention used a repeat cross-sectional, parallel group cluster randomised controlled trial design (see Figure 1) , with communities randomised to either control or intervention.
Setting
The intervention occurred within Statistical Local Areas (SLA: An Australian
Standard Geographic Classification structure consisting of non-overlapping spatial units).
Participant eligibility and recruitment
Schools and communities
Within the SLAs selected for the study, sampled schools that enrolled Year 8 students were eligible to participate. Year 8 students were targeted as it is just prior to rapid increases in adolescent consumption (White and Williams, 2016) . Students in the schools that consented to the study were eligible to take part in the survey if they: 1) were in the Year 8 (average age 12); 2) had signed informed parent consent; and 3) individual assent. At baseline, the response rate was approximately 64% (intervention group), and approximately 58% (control).
Random allocation and blinding
The sampling frame was initiated by selecting all SLAs (communities) with greater than 17,000 inhabitants across the Australian States of Victoria, Queensland and Western Australia. These SLAs were stratified into quartiles of socioeconomic disadvantage based on Socio-Economic Indexes for Areas (SEIFA) (ABS, 2006) . SEIFA is a measure designed to indicate socio-economic conditions by geographic areas. At sample selection, the proportion of the Australian population that were in year 8 was 14%. Restricting the selection to SLA's with at least 17,000 residents, meant at least 2,000 adolescents within the community and at least 400 in the two class levels that would be approached to be surveyed. The number of SLA's required was determined via power calculations (see below). There was a total of 159 SLA's across the three States of Australia: 84 in Victoria, 44 in Queensland and 31 in
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Intervention
The present intervention was grounded in social ecological theory and influence behaviour at multiple levels (McLeroy et al., 1988) . The three intervention activities were delivered in the 14 intervention communities in 2012 and 2013: 1) community mobilisation;
2) social marketing to both parents and adolescents and 3) alcohol supply monitoring. See protocol for fuller details of the intervention and trial (Rowland et al., 2013) .
Community Mobilisation
The mobilisation process was based on the first two phases of the five-phase
Communities That Care (CTC) model, where communities form a prevention coalition (Greenberg et al., 2005) . The CTC process has clear benchmarks and milestones that communities must complete at each of the five-phases.
Social Marketing
The social marketing campaign, in the form of a brief communication, was targeted to
Year 8 students and their parents. The purpose was to promote three key messages:
1. Adolescents should avoid drinking alcohol before the age of 18 (NHMRC, 2009) .
2. Adults are breaking the law if they supply (VIC, QLD), or sell (all states) alcohol to adolescents under the age of 18 (Roche et al., 2013) .
3. Children are less likely to use alcohol when the standard/rule in the home is that no consumption before 18 (Ryan et al., 2010) .
Community coalitions developed social marketing plan, outlining strategies and activities to a) raise awareness of the key messages, b) reinforce the messages, and c) keep the community engaged in the campaign and its messages.
Supply Monitoring
This was a covert monitoring assessment of whether adolescents with an underage appearance could purchase alcohol from packaged outlets without providing age identification. It is a liquor licensing regulation requirement in Australia to check the age of identification for customers who look under the age of 25 years.
Control group
During the intervention period, communities randomised into the control condition were monitored for their usual practices and participated in student outcome surveys.
Data collection procedures and measures
Student survey data were collected in 2006, prior to the intervention. Interventions were conducted in 2012 and early 2013. Surveys were repeated after the intervention in 2013.
Schools in matched control communities were also surveyed. Data was collected via the web.
For both intervention and control communities, data collection occurred during school times in the second half of the year (between May and October). The youth surveys did not refer to the intervention.
A total of 23 schools participated (16 Government, 4 Catholic & 3 Independent) from the intervention communities; one school from each sector declined to participate in the intervention (response rate (RR)=school 89%; individual 59%). In the control communities, 17 government schools, 2 Catholic schools, and 8 independent schools participated (RR:
school=31; individual 48%)
Primary outcome
The primary outcome was self-reported "recent" consumption: In the past 30 days have you had more than just a few sips of an alcoholic beverage (like beer, wine or spirits)?
Responses were: "never"; "1-2 times;" "3 to 5 times;" "6-9 times;" and "10 or more times."
Responses were recoded into binary variables representing "never" or "1 or more times" (Johnston, 2003; White and Hayman, 2012) 
Secondary outcomes
Consumption in the last year
Longer term consumption: In the last year have you had more than just a few sips of an alcoholic beverage (like beer, wine or spirits)? Responses were the same as the primary outcome (Johnston, 2003; White and Hayman, 2012) .
Parental supply
If a participant reported to ever consumed alcohol: The last time you did have alcohol,
where did you get it? "I bought it"; "I did not buy it". If they reported not to have bought it, they were asked how did they get the alcohol, The following options were provided: "My parent(s) gave it to me"; "I took it from home without my parents' permission"; "I got someone to buy it for me"; "My brother or sister gave it to me"; "Friends gave it to me"; "Other". Responses were recoded into a binary variable -those whose parents provided/not providing. Participants not to have consumed alcohol were coded as parents not having provided alcohol.
Intention
Participants were asked: Please give us your opinion about the following statement: I intend to drink alcohol before I am 18 years of age. Response options were as follows:
"YES" (if the statement is definitely true), "yes" (if the statement is mostly true), "no" (if the statement is mostly not true), "NO" (if the statement is definitely not true). Responses were coded into a binary variable representing "yes" and "no" (Ajzen, 2013) .
Control variables.
Risk factors predictive of adolescent drug and alcohol use, were measured at baseline and controlled in the analyses (see Hemphill et al., 2011 
Sensitivity analyses
To test the departure from missing at random (MAR) assumption, a weighted sensitivity analysis using the Selection Model Approach for the primary outcome was used (Carpenter et al., 2007) . See supplementary material for more detail.
Sample size calculations
As reported in the protocol, baseline data indicated that 49% of Year 8 students reported alcohol use in the last year. The intra-class correlation, for this measure within communities was approximately 0.03. As there is evidence that early adolescent alcohol is declining, power analyses were repeated on the assumption that rates would be approximately 40% by 2013. Analyses revealed a total of 2576 participants would need to be surveyed in 2013 (1,288 each in control and intervention). This was achieved by surveying a minimum of 46 students in each of the two secondary school year 8 cohorts, across the 28 communities (a total of 92 across 2 schools). This sample size was sufficient to allow 80% power to detect a 15% reduction in the intervention communities, assuming an overall rate of approximately 40% alcohol use, a similar intra-class correlation (ICC) of 0.03, and adjustment for the design effect for the 28 communities.
Ethics approval
The study was approved by The Deakin University Human Research Ethics
Committee (# 2011-102) and the relevant School Administrative Units within each state.
Results
Baseline
At baseline, there were more males in the intervention (54%) group, compared with the control (51%) (χ 2 (1) = 3.81; N = 3,512; p =.051). Similarly, the age of respondents was 
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10 approached in the intervention communities completed the post-intervention survey. Thirtyone percent of schools in the control communities completed the post-intervention survey.
Primary outcome analysis
As shown in Table 2 , the absolute decrease in alcohol consumption in the last 30 days was greater in the intervention (17 percentage points) compared to the control communities (13.9). The relative advantage for the intervention of 3.1 percentage points (17-13.9) was a 10% (3.1/31) reduction from the combined baseline (31%). However, the interaction was not significant (OR=.81; p=.297).
Subgroup analysis -primary outcome
A significant decrease in recent consumption for individuals in the high SES (quartile 4) between baseline and post-intervention. However, the interaction (OR: .31; p=.000)
indicated that consumption decreased significantly more in the intervention group from 39% at baseline to 9%, compared with the control group which decreased from 28% at baseline to 15%. Consumption in the last 30 days declined significantly in both groups in the State of Queensland (OR: 1.59; p=.000), but was significantly greater in the control group (baseline: 27%; post: 10%), compared to the intervention group (baseline: 18%; post: 9%). No other significant subgroup analyses were identified for the primary outcome.
Sensitivity analysis -primary outcome
The time interaction coefficient for the high SES subgroup analysis was significant for all the imputation values under all three models. Figure 2 plots the interaction odds ratio and the 95% Confidence interval. This suggested that the group time interaction in the high SES subgroup analysis was robust to volitions to the MAR assumptions. Similarly, the time interaction coefficient for the Queensland subgroup analysis was significant for all the imputation values under all three models. This suggested that the interaction in the Queensland subgroup analysis was robust to volitions to the MAR assumptions.
Per-protocol -primary outcome
A per protocol analysis was undertaken for communities that had completed phase 2 of the CTC process and developed and implemented their social marketing plan (n=6; three intervention communities and their matched control). The difference between these communities was not significant.
Secondary outcome analysis
Consumption in the last year
Between baseline and post-intervention lifetime consumption showed a greater absolute increase for the control (5.5) compared to the intervention group (0.3). The relative advantage for the intervention of 5.2 percentage points was a 10.3% change from the combined baseline. However, the interaction was not significant.
Parent supply
There was a decline in parent supply in both groups, however, the interaction was not significant. Significant subgroup findings are presented in Table 2 , with a number showing greater decreases for the control communities.
Intention to drink before 18
Post intervention, significantly fewer participants in the intervention group (63%), compared with the control group (71%) reported that they intended not to drink alcohol before the age of 18 years of age (OR=.68; p = .001).
Subgroup analysis -secondary outcome
Significant subgroup findings are presented in Table 2 . Differences between State, Region and SES Quartiles were observed. Due to space limitation, risk factors adjusted in the subgroup analysis are not presented in this table 2. Full details of these models can be found in the online supplementary material.
Discussion
This is the first Australian community trial designed to reduce adolescent alcohol consumption at a population level. The primary hypothesis that adolescents in the intervention communities would report a 15% lower consumption of alcohol in the last 30 days was not supported, with the observed fall of 10%. The secondary hypotheses that adolescents in the intervention communities would show 15% lower consumption in the last year was not supported as the observed fall was 10% and there was no intervention advantage for parents providing alcohol. The secondary hypothesis that a greater proportion of adolescents in the control communities would report that they intended not to drink alcohol before the age of 18, was supported.
From baseline through to the post-intervention period, alcohol consumption decreased in both the intervention and control groups. The decrease in past month use down to 16% in 2013 was steeper than anticipated (40%) in the protocol (see Rowland et al., 2013) .
The lower than anticipated prevalence of alcohol use resulted in the trial having less power to detect a 15% difference than initially planned in the protocol. Although relative decreases of 10% in past month and past year alcohol use were observed, when controlling for other factors in analyses these differences were not significant. A number of the trial findings point to the potential for the intervention to reduce adolescent alcohol use. First, fewer participants reported recently consuming alcohol in the high SES quartile subgroup. It is plausible that the higher SES communities have more resources to effectively implement interventions. Second, significantly lower intentions to consume alcohol before the age of 18 were observed in the intervention communities, and intentions predicts future behaviour (Gollwitzer and Brandstätter, 1997; Sheeran et al., 2005) .
In the intervention group there was almost no change in the proportion of adolescents reporting to have consumed alcohol in their lifetime (approximately 50%).
Parental supply declined in similar magnitude in both groups. This could be due to the implementation of the secondary supply legislation (SSL) across the Australian States for both groups. SSL has been in place in the State of Queensland since 1992 and in Victoria since 2011. Table 2 demonstrated a steep fall in parent supply of alcohol in Western Australia where a number of control communities were located (Table 1) . While Western Australia did not have SSL at the time of the survey, it is possible that the activities of community champions advocating the benefits of secondary supply legislation may have influenced differential changes in parent behaviours in both intervention and control communities.
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Strengths of the study include selection of communities based on matching; randomised assignment of communities; repeated behavioural surveys including large student samples. The major limitations were weakness in the fidelity with which the intervention; insufficient time to achieve significant reductions, low school response rates in control communities, and that media coverage of the intervention could have extended beyond the borders of the intervention communities.
Overall, the findings support the theory of behaviour change guiding the intervention. There is evidence of a greater number of participants in the intervention group intending not to consume alcohol before the age of 18, and in the intervention group there 
Figure 2 Sensitivity Analyses of Recent Consumption for SES Quartile 4 and Queensland, Australia
Note: IMOR=imputed missing odds ratio. Model one: assumed cases with missing data had worse outcomes in the intervention group, compared to control group; Model two: cases in the control group assumed to have worse outcome, compared to the intervention group; Model three: cases in both groups had worse outcomes. SES= Sociao economic status; QLD= Queensland 
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